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Abstract 
The article chooses nine indicators from scale, liquidity, financing function, investment function and effectiveness of stock 
market, using factor analysis to simplified them to three comprehensive indicators: capital allocation, investment and 
financing level and operation, then focuses on the different weight of each index based on its influence degree to build the 
index which can fully reflect the development of Chinese stock market. The results show that although the overall 
development of Chinese stock market in 2003-2012 was on the rise, there are still many problems, such as inefficient operation, 
the prevailing wind of speculation and the irrational investment behaviour. 
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1. Introduction 
The establishment of the stock market is an important milepost on the road of economic system reform in 
China. It plays an important role in improving financing structure of enterprises and optimizing allocation of 
social resources. China’s stock market started in the early 1990s. By the end of 2013, SSE has 953 listed 
corporations and 997 listed shares, while Shenzhen Stock Exchange has 1536 listed corporations and 1577 listed 
shares. The total equity of listed companies attained 3.38 trillion shares, and the market value of the two stock 
exchanges is ̞23.9 trillion in total. From 1992 to 2013, the total market value of China’s stock market has 
increased by 228 times and the trading volume has increased by 1311 times. 
With the scale expands continuously, the international influence of China’s stock market is also growing. 
The development trend of China's stock market and problems aroused in the process has gradually attracted the 
attention of domestic and international scholars. 
Nowadays, the research on the development of domestic stock market mainly focuses on discussing the 
correlation between macro-economic development and stock market. Beck and Levine [1] found that the 
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development of stock market and credit department has significant effect on the economic growth after they 
investigated the stock market development and macro-economic growth in more than 40 countries from 1976 to 
1988 using the GMM estimation method. Vazakidis and Adamopoulos [2] inferred a very close positive 
relationship exists between economic growth and the development of stock market in France in the period 1965-
2007 based on the result of VECM.  Such types of study have a significant limitation that the indicator system of 
stock market is partially chosen. 
We can observe from the literature that scholars mainly choose stock market securitization rate, trading 
volume and turnover rate as primary indicators to measure the development of stock market. The research which 
focuses on P/E ratio and turnover rate is often limited to use simple theoretical analysis or empirical method to 
explore the impact of these factors on the stock prices. Su Cheng-Jian [3] chose growth rate, turnover rate and 
inflation rate to build the multi-factor regression model to reflect the return on the stock. However, as the stock 
market has become increasingly diversified and complicated, we need to establish a more comprehensive and 
diversified indicator system if we want to measure the development trend of the stock market thoroughly. At 
present, synthetic analysis on the relationship between the internal factors in Chinese stock market and its 
development trend are relatively few. Ji Xiao-Qing [4] established a comprehensive indicator system to analyze 
13 developing countries’ stock market development theoretically. But the empirical study on this topic is still 
lacking.  
In terms of research methods, this paper selects factor analysis for data processing and analysis. At present, 
this method is widely applied to rank the competitiveness and develop those key factors with important impact. 
Shabaninejad et al. [5] selected 44 variables according to literature review as factors with impact on 
competitiveness of pharmaceutical industry and thus tried to prioritize the key factors by applying factor analysis. 
Guo Cui-Rong [6] ranked the competitiveness of 16 listed banks according to their corresponding score 
calculated by adopting factor analysis. By far, there is no reported research that applied factor analysis to evaluate 
the development trend of stock market, therefore it is urgent to develop some research to fill in the blank. 
To sum up, current research on the development of China’s stock market is lack of synthetic evaluation 
system. The credibility of using a few macro indicators to represent the whole stock market is still controversial. 
So we take the lack of comprehensive evaluation system as a breakthrough point in this paper, and select those 
indicators that can affect stock market development to establish Chinese stock market development index by 
using factor analysis, expecting to evaluate China’s stock market comprehensively and objectively. 
2. Theoretical Analysis of the Stock Market Development Measurement 
According to existed literature, we know that it is necessary to conduct a comprehensive evaluation on the 
development of China’s stock market. Therefore, how to establish a more complete and effective evaluation 
system is an important starting point of this article. We start by looking at the basic structure and function of 
stock market. 
 
2.1 The Basic Structure and Functions of Stock Market 
Based on issued order, China’s stock could be divided into issuing market (primary market) and trading 
market (secondary market). Securities issuers sell newly issued shares to investors in issue market. Trading 
market, a perfect place for securities circulation and trade, is also the source of the stock market liquidity. 
There are three basic functions of the stock market: 
2.1.1 Investment and financing functions 
Investment and financing function means that capital demanders could do financing and investors could 
provide funds for them through the stock market. Any shares in circulation are tools for financing and investment, 
and thus stock market provides a large-scale competitive platform for investors. 
2.1.2 Pricing function 
Another basic function of stock market is pricing. The ability to price stocks effectively is one of the most 
important indicators to measure the efficiency of stock market. Since stock is the materialization of capital, the 
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price of stock, which is the result of supply and demand of the stock market, can be regarded as price of capital. 
Investors can determine the intrinsic value of enterprises and make rational investment through market 
information disclosure. Based on this function, the stock market is likely to achieve capital allocation function 
and other functions [5].  
2.1.3 Capital allocation function 
Stock market can change the flow of funds and realize the reallocation of capital through stock price. An 
efficient market can guide the capital flow to enterprises or industries which can produce high reward, and thus 
the investors can achieve the optimal allocation of capital by following the price of stock. 
 
2.2 Selection of indicators 
Based on published study and the structure and function of stock market, we choose 9 indicators from scale, 
liquidity, financing function, investment function and effectiveness of stock market to establish a system to 
evaluate the development of stock market. These 9 chosen indicators are of different types, including positive 
indicators, negative indicators and interval indicators (see Table 1). 
Table 1. Classification of indicators and related description 
  Attribute Description 
  positive negative interval  
Size of the stock 
market 
Trading volume(ଵ) √    
Rate of securitization(ଶ) √    
Liquidity Turnover rate(ଷ)  √   
Financing function 
Number of initial financing 
companies(ସ) √ 
   
Value of initial financing offering(ହ) √    
Investment function 
Change of price(଺)  √   
Percentage of institutional 
ownership(ݔ଻) √ 
   
Effectiveness Price-earnings ratio(ݔ଼)   √ ˄14—20˅ 
Corporate Governance Index˄ݔଽ˅ √    
 
The reason why we see turnover rate as negative indicator is that all turnover rate from 2003 to 2012 are 
above 180%, which indicates an excessive speculation existing in domestic stock market. Therefore, it is difficult 
to maintain a stable stock market. In short term, we think that relevant authorities should try their best to minimize 
the annual value of turnover rate in Chinese stock market. 
For the convenience of the following analysis and the indicator description, we define these 9 indicators 
one by one (see Table 1).  
3. The measurement for the development of stock market based on factor analysis 
Since these 9 indicators are affected by a lot of similar factors, they may have multicollinearity and thus 
lower the objectivity and accuracy when putting different weight on indicators. In order to solve above problems 
and establish a more objective and accurate indicator system, we use factor analysis to analyze them. 
Factor analysis, an important technique used for statistical data dimension reduction and data simplification, 
is widely used to evaluate multi-indicators comprehensively. By using factor analysis, we can analyze the basic 
structure of data and thus transform original variables into a few common factors without losing much important 
information. We can also put different weight on each common factor according to their influences. 
 
3.1 Data description and pre-treatment of related indexes 
The data of trading volume and market securitization ratio of Shanghai and Shenzhen Stock Exchanges, 
turnover rate, change of price, price earnings ratio, the number of initial financing companies and the value of 
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initial financing offering are collected from Chinese securities and futures statistical yearbook 2014. Since 
CSI300 didn’t come out until 2005, we use change of price of Shanghai Composite Index in 2003 and 2004 as 
substitute. The data of the percentage of institutional ownership and Corporate Governance Index come from 
Wind. 
According to Table 1, we notice that each indicator has different characteristics. If we synthesize indicators 
of different types directly, the direction of force of whole system cannot be reflected correctly. As a result, before 
applying factor analysis method, we need to transform negative indicators and interval indicators into positive 
indicators, and thus we can establish a positive, comprehensive index, which means that the bigger the value of 
index, the better the market develops. Treated method is listed as follow. In terms of Change of price and turnover 
rate, which are negative indicators measured by percentage, we use difference methods (ݔכ ൌ ͳ െ ݔ)to transform. 
As for interval indicators such as Price earnings ratio, we use piecewise function. Taking Price earnings ratio as 
an example, according to related study, we know that if Price earnings ratio keeps up within 14 to 20, it is normal. 
Therefore, when Price earnings ratio is within 14 to 20, we can take 17, If Price earnings ratio is less than 14, we 
can take ͳ͹ െ ሺͳͶ െ ሻ .If Price earnings ratio is bigger than 20, we can take ͳ͹ െ ሺ െ ʹͲሻ  . After this 
transformation, because of different dimension among indicators, the result will be interfered if we just use those 
indicators immediately. Therefore, we need to standardize the data at the beginning. Next, we need to test whether 
those indicators are suitable for dimension reduction, the correlation test among all indicators is done via SPSS 
software. For example, the absolute value of correlation coefficients between ݔଵandݔହ, ݔ଻ is 0.807 and 0.875, 
both of which are bigger than 0.8. We can also test other indicators in the same way. The result shows that there 
is high correlation within indicators. These 9 indicators are all suitable for dimension reduction. 
 
3.2 Measurement for the developmental degree of stock market in China 
After correlation test among all indicators, we use SPSS to carry on factor analysis. First, we use principal 
component analysis to extract common factors and calculate original eigenvalue and the proportion of explained 
variance of each common factor. According to the result, we can know that the total proportion of explained 
variance of first three common factors has reached 91.613%, which means that the first three common factor 
contain about 91.613% of the information of the original variables. The first three common factors can represent 
9 indicators to measure the development of Chinese stock market. 
After extracting 3 common factors by using principal component method, we calculate corresponding factor 
loading matrix. In order to explore the actual meaning of each factor in a better way, we uses Varimax Rotation 
to deal with extracted common factors, making new factor loading either be close to zero or be away from zero, 
and thus strengthen the correlation between original variables and particular common factors.  
Table 2 Factor loading matrix after Varimax Rotation 
 Factor 
 1 2 3 
Trading volume 0.458 0.802 -0.272 
Rate of securitization 0.851 0.435 0.13 
Turnover rate 0.309 -0.314 0.863 
Number of initial financing companies 0.402 0.8 0.344 
Value of initial financing offering 0.073 0.936 -0.263 
Change of price -0.147 0.051 0.922 
Percentage of institutional ownership 0.792 0.568 -0.032 
Price-earnings ratio 0.918 -0.034 0.192 
Corporate Governance Index 0.849 0.329 -0.21 
 
As shown in Table 2, first common factor (	ଵ) has a significant positive correlation with securitization 
ratio, percentage of institutional ownership, Price-earnings ratio and Corporate Governance Index. Since these 
four indicators can describe the stock market from scale, ownership structure and effectiveness, fully reflecting 
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the maturity and capital allocation efficiency of stock market, we can interpret the first common factor as capital 
allocation level score. In the same way, the second common factor (	ଶ) mainly contains the information of 
trading volume, the number of initial financing companies and the value of initial financing offering, and it is 
positive too. Since these three indicators can introduce the stock market from investment and financing level, the 
second common factor can be explained as investment and financing function score. The third common factor 
(	ଷ) are positively affected by turnover rate and change of price, which can reflect the operation condition of 
market from liquidity and volatility. Therefore, the score of third common factor can represent the level of market 
operation score. We can derive the relation of original variable and factor score from factor score coefficient 
matrix: 
ܨܽܿଵ ൌ ͲǤͲͲ͹ݔොଵ ൅ ͲǤʹ͵ͻݔොଶ ൅ ͲǤͳʹͺݔොଷ െ ͲǤͲͺ͸ݔොସ െ ͲǤʹͲʹݔොହ െ ͲǤͳͺ͵ݔො଺ ൅ ͲǤͳͻͶݔො଻ ൅ ͲǤ͵ͻͶݔො଼ ൅ ͲǤ͵Ͳ͹ݔොଽ (1) 
ܨܽܿଶ ൌ ͲǤʹ͸ʹݔොଵ ൅ ͲǤͲͳͷݔොଶ െ ͲǤͳʹ͵ݔොଷ ൅ ͲǤ͵͹ͳݔොସ ൅ ͲǤͶͶͶݔොହ ൅ ͲǤʹͳͳݔො଺ ൅ ͲǤͲ͹ͺݔො଻ െ ͲǤʹͶ͹ݔො଼ െ ͲǤͲͻͶݔොଽ (2) 
ܨܽܿଷ ൌ െͲǤͲͺݔොଵ ൅ ͲǤͲͶͷݔොଶ ൅ ͲǤ͵ͻͻݔොଷ ൅ ͲǤʹ͹ͳݔොସ െ ͲǤͲͳͳݔොହ ൅ ͲǤͷͶͲݔො଺ െ ͲǤͲͳͻݔො଻ െ ͲǤͲͲͳݔො଼ െ ͲǤͳ͸ʹݔොଽ(3) 
Later, we can establish China’s stock market development index by putting different weight on each 
common factor according to their proportion of explained variance: 
                                                	 ൌ ͲǤ ͵͹ͺ͹ܨܽܿଵ ൅ ͲǤ͵ʹͲ͵ܨܽܿଶ ൅ ͲǤʹͳ͹ʹܨܽܿଷ                                            (4) 
We calculate the score of capital allocation level, investment and financing level , market operation level 
and stock market development index from 2003 to 2012 (see Table 3) by using above formula. 
Table 3 Score of capital allocation level, investment and financing level, market operation level and stock market development index 
(2003-2012) 
 
year Score of capital 
allocation level
˄ܨܽܿଵ˅ 
Score of investment and 
financing level 
˄ܨܽܿଶ˅ 
Score of market 
operation level˄	ଷ˅ stock market development 
index 
˄	˅ 
2003 -1.63459 -0.3323 0.93163 -0.523104887 
2004 -0.88247 -0.59114 0.75138 -0.360333795 
2005 -0.23455 -1.15984 0.43492 -0.365856213 
2006 -0.31088 -0.64386 -0.66085 -0.467495234 
2007 -1.00813 1.28707 -1.67865 -0.33413309 
2008 1.11732 -1.11111 -1.35411 -0.226872141 
2009 0.24103 0.34434 -0.72258 0.044625787 
2010 0.26672 1.77293 0.75635 0.833155563 
2011 1.14098 0.7333 0.83098 0.847453972 
2012 1.30458 -0.29939 0.71091 0.552559481 
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Fig 1. Trend of development of all aspects in the stock market (2003-2012) 
3.2.1 Capital allocation level 
We can observe from Figure 1 that capital allocation level has shown a trend of escalation. The rise of capital 
allocation level in recent year may have a lot of causes. First, as the economy of our country develops in a high 
speed, more and more investors are willing to take part in the stock market, leading to an expansion of stock 
market and thus a rapid rise in the securitization ratio of stock market. The level of capital allocation of Chinese 
stock market has improved gradually from 2003 to 2005. However, in 2005, because of short-term violation 
brought by the implementation of shareholder structure reform, there was a short-term decline in the level of 
capital allocation. Fortunately, such decline didn’t last for a long time. Shareholder structure reform significantly 
improved the level of capital allocation by accelerating industry consolidation and optimizing resource allocation 
in the long-term. In 2008, the outbreak of financial crisis left the world in depression. Being influenced by other 
countries, the capital allocation level in our country experienced a decline during a short period. After global 
crisis, the government started to attach importance in the development of financial supervision system. With the 
gradual improvement of the financial regulatory system, ownership structure and increasing transparency of 
financial information of listing corporation, more and more financial institution from home and abroad have faith 
in China’s stock market. Under the joint effect of all those factors, although there have been slowdown or short-
term decline in the capital allocation level, the level of capital allocation of China's stock market has improved 
significantly from 2003 to 2012, and we believe that such improvement may sustain in the future. 
3.2.2 Investment and financing level 
The level of investment is mainly influenced by traded volume, number of initial financing companies and 
value of initial financing offering. Among these three factors, IPO can reflect enthusiasm of new shares entering 
into the market and current financing situation. The activity of IPO demonstrates that more and more enterprises 
are willing to trust the stock market. Their entry can not only expand the scale of the stock market, enrich the 
structure of the listed companies, but also represent an improvement of investment and financing level. At the 
same time, value of transaction can reflect investment and financing level of the stock market from macroscopic 
angle, the better the investment and financing function develops, the higher the corresponding transaction amount 
will be. Although investment and financing level fluctuated a lot, the overall trend has continued to rise from 
2003 to 2012. Fluctuations in investment and financing level in recent years may be directly related to suspend 
and restart of IPO. In 2005, adoption of good policies such as reducing stamp duty and profit tax, combined with 
the implementation of IPO inquiry system, led to a continuous rise in investment and financing level of stock 
market. The upward trend didn’t stop until 2007. In 2008, unfortunately, being affected by the subprime crisis, 
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there was a general downturn in global stock market. As a result, the investment and financing level hit bottom 
in the short-term. After 2008, our government had taken a series of measures like 4 trillion bailout plan to improve 
the condition. Although these measures worked in a period, the appearance of national macro control policies 
and the outbreak of European debt crisis again worsened the situation and thus the score of investment and 
financing level plummeted a lot. At present, there still remains volatility in the score of investment and financing 
level, hence the investment and financing function in stock market has a lot to be improved. 
3.2.3 Market operation level 
The score of market operation level fluctuates a lot, reflecting that there still remains a large room for 
improvement. The possible reasons for the slump in market operation level from 2003 to 2007 can be listed as 
follow. In 2002, the announcement made by the State Council concerning the regulation of suspending the 
reduction of state owned shares of public companies led to a large decline in Chinese stock market, intensifying 
the volatility and thus leaving price index in a low position. It was in 2003 when Chinese stock market was still 
in its infancy. At that time, it had not established the multi-dimensional pattern of the investment main bodies in 
stock market, and participants in stock market were mainly retail investors instead of institutional investors. Since 
it was difficult for retail investors to gain immediate information from market, they could not make rational 
decision, which to some extent may lower market efficiency. Under the effect of all reasons, the score of market 
operation level declined from 2003 to 2005. In 2005, the implementation of shareholder structure reform released 
many non-tradable shares and thus reinforced the liquidity of stock market. In the meantime, restart of warrant, 
which is regarded as a product with high risk and high leverage, intensified the volatility in stock market, leading 
to a slump in market operation level. Such trend of decline did not stop until 2007. In 2007, as the economy of 
our country remained in a high position and Renminbi appreciated constantly, the performance of stock market 
was largely improved. However, the appearance of the stock index futures, the implementation of ‘four real estate 
market regulation measures’ and the outbreak of European debt crisis in 2010 again worsened the situation. For 
a change, the response of stock market became mild because of the improvement of stability of stock market and 
the maturity of national control policies. In general, the performance of Chinese stock market showed a trend of 
escalation in recent years. 
 
 
Fig 2. Score of capital allocation level, market operation level and investment and financing level 
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Fig 3. Stock market development index (2003 to 2012) 
3.2.4 Stock market development index 
Figure 2 shows the score of each aspect in 2005, 2007, 2008 and 2010, all of which are important period in 
the development process of Chinese stock market. In 2005, 2007 and 2008, the score of capital allocation level, 
investment and financing level and market operation level are not close to each other, which suggests that the 
development of China stock market, along with phenomenon of volatility and unbalanced development, is not 
comprehensive. However, overall score (see Figure 3.) shows the tendency of ascension from 2003 to 2012. 
It shows that stock market has developed rapidly these year, with slowdown or short-term decline in 2005 
and 2011 because of the implementation of shareholder structure reform and the outbreak of European debt crisis. 
After integrating scores of capital allocation level, investment and financing level and market operation level, we 
can find that capital allocation level plays the most important role in the development of stock market. This is 
because capital allocation is the purpose and the most significant function of stock market. Capital reallocation 
can lead funds to the enterprises and industries that can produce high return, and thus making a better use of 
money. Although stock market has developed rapidly in these years, there have been imperfections in other 
aspects, including market operation efficiency and investment and financing level. Such imperfections constrain 
the development of stock market to a great extent. Therefore, our government need to re-examine the 
development of stock market and balance the pace of each aspect so as to achieve comprehensive development. 
4. Conclusion 
This paper chooses 9 indicators from scale, liquidity, financing function, investment function and 
effectiveness of stock market to analyze. We use factor analysis to simplify multiple index in the stock market 
which has certain correlation to three comprehensive indicators: capital allocation, investment and financing level 
and operation, then focuses on the different weight of each index based on its influence degree to build an index 
that can fully reflect the development of Chinese stock market.  
The result reveals that the stock market in China has developed rapidly from 2003 to 2012. Among all these 
factors, capital allocation level plays the most important role in the development of stock market. Although the 
overall development of Chinese stock market in 2003-2012 was on the rise, there are still many problems, such 
as inefficient operation, the prevailing wind of speculation, the irrational investment behaviour and the half-
baked investment and financing function. There still remains a large room for stock market to improve. 
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Based on above results, we purpose following implications. First, the relevant authorities should have a 
correct understanding of the function of stock market and try their best to transform the stock market into a 
comprehensive one. A healthy and efficient market should be the market with all-round development. The 
government should try their best to improve the market operation efficiency and investment level, and thus 
provides investors with an effective platform. Also, in order to help investors to make correct and reasonable 
investment decision, the government should perfect the information disclosure mechanism and eliminate the 
hysteresis and falsity when listing corporation disclosure their financial information. 
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